Calpastatin reduces calpain and caspase activation in methamphetamine-induced toxicity in human neuroblastoma SH-SY5Y cultured cells.
Methamphetamine (METH) is an abused psychostimulant drug that can cause neurotoxicity to dopaminergic cells. It has been demonstrated that METH can induce caspase- and calpain-dependent death cascades. The purpose of the present study was to investigate the functional role of calpastatin, a specific endogenous calpain inhibitor protein, on caspase and calpain activation in METH-induced degeneration in neuroblastoma SH-SY5Y cell cultures. In this study, we found that METH significantly decreased cell viability, tyrosine hydroxylase phosphorylation and calpastatin levels. Supplementation of cells with exogenous calpastatin was able to reverse the toxic effect of METH on reduction in cell viability and tyrosine hydroxylase phosphorylation. METH also significantly increased calpain levels, the formation of calpain-specific breakdown products and cleaved caspase-3 levels; once again, these effects were diminished by pretreating the cells with calpastatin. These data suggest the contribution of calpastatin as a potential regulatory factor for calpain- and caspase-dependent death processes.